This study analyzes a Japanese mobile phone e-mail data corpus (created by the researcher) of 43,295 Keitai-mail exchanged for the purpose of personal communication by 60 young people aged 18 to 30 who are familiar with Keitai-mail practices. The result shows that the Keitai-mail analyzed consists on average of approximately 40 moji (symbols) including 3 emoticons per message, showing that composition is short but not overly abrupt -generally Keitai-mail does not finish in the middle of a sentence. Non-standard textual elements, language plays (LP) such as emoticons, long vowel symbols, irregular use of small moji, and non-standard use of each type of script (e.g., use of Katakana instead of Kanji) are found to be governed by the conventions of Standard Japanese and are not totally random occurrences.
Introduction
This study investigates the characteristics of language appeared in Japanese mobile phone e-mail (Keitai-mail), as a CMC widely practiced, in order to deepen our understanding how the media influences languages uses in natural or daily communication. To do so, this study prepares a large corpus of raw data of Keitai-mail which has never seen in this quantity, and would be meaningful to analyze this corpus from multiple viewpoints.
Tanaka (2001) notes that when a new type of media emerges, this also gives rise to new expressions and rules of language, and the current rapid improvements in communication technology have indeed led to equally rapid changes in communication style using these media. For example, when SNS are widespread, many investigate the property of SNS. Here very quickly showing the major result. Hård af Segerstad (2005, p. 37 ) summarises them as the 17 characteristics of language use in SMS, briefly, because of specification and communication mode of SMS, actually language uses were influenced compared with the standard usage.
In Japan, it would be more various patterns of unique language uses because of the larger number of scripts and available picture based symbols. The Japanese language consists of five types of scripts: Hiragana, Katakana, Kanji, Romaji, and Arabic numerals. Hiragana characters are basic Japanese syllables which consist of forty-six characters (e.g., あ, い, う, え, お). Katakana are scripts that are mainly used to spell foreign loan words, with the same sounds as Hiragana (e.g., ア, イ, ウ, エ, オ). Kanji are Chinese characters, and since they have been adapted to Japanese usage, Kanji are different from Chinese characters in the Chinese languages in some sense (e.g., Sunday to Saturday in Kanji can be written as 日, 月, 火, 水, 木, 金, 土). Romaji are the alphabet to describe Japanese based on its sound system. Japanese writing also use Arabic numerals. In these five scripts, Hiragana and Katakana are the native Japanese writing systems, whereas the other three share some properties in its shape with language systems from some other countries. Compositions in Japanese writing are the combination of these scripts.
Emoji is pre-installed picture emoticons: for example, most frequently used Emoji in Keitai-mail is a splash of sweat ( ), shining ( ), and a happy face ( ) (Sakai, 2013) . Similar to Emoji, Japanese Keitai-mail can also use Decome Emoji, which can be downloaded from Internet sites, and can be added to Keitai-mail. In theory, the number of Decome Emoji are unlimited. Moreover, pre-installed symbols in font sets such as ☆ or ♪ are inserted as a part of text.
The interface of Keitai influences writing style, even compared with the PC which has a similar function in terms of e-mail (Sasahara, 2002) . First of all, Sasaki and Ishikawa (2006) report that many Keitai-mail consists of just one paragraph, and because of the screen size and limited number of letters shown on it, the content is brief and direct because senders want to shorten their original messages to adapt to these restrictions. On this point, Sasaki and Ishikawa (2006) provide evidence that in Keitai-mail, compared to PC e-mail, nouns, adjectives, and verbs are used more than adverbs, particles and conjunctions. This means that paragraphs in Keitai-mail is briefer than in PC e-mail.
In a quantitative study, Kimura (2002) reports on how each type of Japanese script and symbol was used in Keitai-mail using a data corpus of 6011 moji. Table 1 illustrates his results. Based on this result, Kimura argues that a high proportion of Hiragana is a salient characteristic of Keitai-mail (other media include less than 40% Hiragana, according to a survey by the National Institute for Japanese Language and Linguistics carried out between 1999 and 2001). Table 1 . Use of each type of symbol in Keitai-mail (Kimura, 2002, p.36 Note. The original study also examined each symbol in newspapers, magazines, and TV. Columns do not sum to 100% due to rounding.
Generally Keitai-mail consists of short sentences. The use of emoticons supports this tendency in writing Keitai-mail by providing a rich source for expression of emotion or other information (Hayashi, 2007) . In addition, instead of using punctuation such as '。' (a full stop), Keitai-mails tend to conclude with emoticons (Nishimura, 2003) . More than 90% of sentences are concluded by emoticons in a study in which Tachikawa (2005) argues that emoticons used at the end of sentences reflect the intention to convey feelings as accurately as possible. Miyake (2004) demonstrates how a subset of young Japanese women known as Gals play with language in Keitai-mail. Table 2 is an example of Gal language; it shows that they replace Hiragana with other symbols which bear a resemblance in shape to the original Hiragana.
For example, た(/ta/) is written with two Katakana ナ and 二 (ナ二). Miyake also mentions that to apply too much creativity increases the difficulty of comprehending texts, but these LP also increase communication opportunities as if users were enjoying a quiz about their meaning within a group of friends. Table 2 . An example of Gal language based on difficulty of recognition (Miyake, 2004, p.5, slightly modified) Difficulty of recognition Expression 4. Wrong spelling: まぢ←まじ, そお←そう Consciously taking up a wrong spelling when the pronunciation is unaffected by the mistaken spelling.
5. Additional aspiration mark (Soku-on): よしっ←よし, Expressing a desire to show determination, desperation, etc.
6. Specialised signs: い ち ゃ ② ← い ち ゃ い ち ゃ Using mathematical, scientific and other specialised signs. In this case, ②playfully applies the concept of mathematical squaring to avoid having to repeat a whole word.
7. Omitting punctuation:ありがとう♡ ←ありがとう。Replacing punctuation with graphic characters.
(pp. 64-65, slightly modified)
As for Emoticons, since Keitai-mail includes richer sources of emoticons or special symbols as defaults, people make frequent use of these emoticons and symbols, especially by comparison with their use in other media such as letters, postcards, and PC e-mail (Yamanishi, 2007) . In general, people use the emoticons which come already installed in Keitai, but some do create new emoticons from combinations of letters the platform provides. In the latter case, people usually also download new emoticons from Internet sites, or recycle new emoticons received from friends (Ono & Tokuda, 2005) . Because these emoticons and symbols are so easy to use, they often appear in Keitai-mail in order to prevent the text from appearing bland (Yamanishi, 2007 ).
In addition, young people feel that they can understand the real message of the sender if emoticons are used, since emoticons express intimacy and emotion. Creation of new emoticons is a device to extend this function (Ono & Tokuda, 2005) .
From this point of view, emoticons actually function to convey the emotion of the sender. This is because they substitute for facial expression in Keitai-mail communication (Kato, Kato, Kobayashi, & Yanagisawa, 2007) : people can understand their interlocutors' intentions better when emoticons are used (Takahashi, Fukada, & Akimitsu, 2005) . Therefore they play a role in making communication smoother (Uchida, 2004) . As discussed mas.ccsenet.org
Modern Applied Science Vol. 12, No. 5; 2018 previously, people depend heavily on non-verbal cues, particularly facial expressions, in communication in order to understand their interlocutors' intentions and it is very difficult to communicate without such non-verbal cues. Emoticons substitute for these non-verbal cues and therefore they actually support proper understanding of others and smooth communication through Keitai-mail, a written-medium communication. Kawakami (2008) shows how 31 emoticons induce people's reactions, and Ono and Tokuda (2005) discuss 15 emoticons with possible interpretations.
Moreover, since people can visually understand the message when they see emoticons, these symbols can substitute for a word or phrase written using several Japanese syllables (Hayashi, 2007) . At the same time, as Ono and Tokuda (2005) point out, although emoticons carry a certain meaning in themselves, people generally interpret their meaning based on the context in which they are used and in the overall e-mail exchange.
1 Therefore, emoticons are also said to be context-dependent symbols which supportively add an emotion or meaning to content. Emoticon use is an important characteristic of Keitai-mail, so that Keitai-mail without emoticons is sometimes regarded as sloppy (Ono & Tokuda, 2005) and even induces anger and sadness in interlocutors (Kato et al., 2006b ).
One fundamental question relating to emoticons is whether they are pictures or letters. Kimura (2002) investigates this question: her study concludes that people regard emoticons as pictures rather than letters, and that emoticons are used not to replace words written in the five Japanese scripts but to function as supplements or additions. This also can be discussed from the viewpoint suggested by Azuma and Ebner (2008) , namely that such emoticons can function as a universal language among speakers of different languages with a certain degree of success. Their report indicates that interpretation of emoticons is not restricted by language and that emoticons therefore can be viewed as not belonging to the scripts of any particular language.
Quantitative data on the difference between Keitai-mail composed by men and women comes from Tochihara (2010) , who counts the number of times each script appeared in sample Keitai-mail gained from a role-playing survey. The results show that Keitai-mail written by women consisted of approximately 68 moji, while those written by men had approximately 61. In addition, the proportions of Hiragana, Kanji, and Katakana in the total number of moji used by women and men are 62.6%-61.2%; 22.7%-24.5%; 3.2%-4.2% respectively. Therefore, men use the basic scripts more than women do. On the other hand, Tochihara's study shows that women use all types of emoticons more than men do, and she also argues that Decome Emoji in particular are seen as being used by women: her findings show that women use them (4.3%) much more than men (2.0%) do.
As the discussion above shows, a dynamic view of Keitai-medium communication, in contrast to studies of different ways of Keitai communication, has yet to be developed. The study of Keitai communication requires theoretical and methodological frameworks that are multidisciplinary in approach such as CMC studies and personal communication studies (Ito, 2005) . In addition, Ito and Okabe (2005) point out that Keitai communication research should be approached through its technological, social, practical, and technosocial aspects. This study therefore analyzes Keitai-medium text-based communication from multiple perspectives based on different modes of communication styles. It extends our understanding of how Japanese people, in particular, young people who are the main users of Keitai, create written texts using this mode of communication.
Method
This study investigates the corpus from raw data of communication practices appeared in Keitai-mail the researchers gained through field work. In detail, this study analyzes 43,295 Keitai-mail for communication purposes collected from 60 Japanese young people (aged 18 to 30, ratio of male to female is 1:1. i.e, 30 male participants and 30 female participants) during May 2009 to January 2010.
1
The participants use mobile phones sold by the three major Japanese Keitai companies: NTT Docomo, Softbank and au, and the numbers of participants using each Keitai company are as follows: Docomo 28, SoftBank 11, and au 21. Keitai-mail is collected by Keitai-mail backup software Keitai-master MX (ver 4.5) (Jungle Inc., 2009), with selection of participants which Keitai-mail could offer. Because of specification matters, Decome Emoji stored in au mobiles cannot be collected.
Result
This section examines the overall picture of language use, mostly orthography-related, in the Keitai-mail corpus. For effective presentation of the discussion, this thesis uses the term 'moji' to count other things as well as the five scripts used in writing Japanese (Hiragana, Katakana, Kanji, Romaji [the alphabet], and Arabic numerals). Other symbols such as punctuation and emoticons are also counted as one moji if they occur once in texts. Kaomoji are a combination of pre-set symbols, but since Kaomoji indicate their meaning through this combination, one set of Kaomoji is also counted as one moji (e.g., the Kaomoji 'm(_)m' can be counted as five moji if we focus only on the number of symbols it contains, but 'm(_)m' indicates the meaning of 'bowing' using these five symbols; this Kaomoji is therefore counted as one moji).
In total, 43,295 Keitai-mail were collected in this study. This number includes 26,403 received Keitai-mail and 16,892 sent Keitai-mail. On average, these Keitai-mail consists of approximately 41.641 moji, made up of 39.024 moji from the five basic scripts and 2.617 emoticons. Figure 1 presents the proportion of Keitai-mail by length. Figure 1 . Length of Keitai-mail Note. Keitai-mail over 300 moji long are grouped together.
With regard to the components of the Keitai-mail, Table 3 summarises how much each script is used. There are 1,801,243 moji in total and Hiragana are included 1,049,492 times, about 59.70%, so Hiragana occur in more than half of the texts. Kanji follows next, and symbols other than the five scripts were found to be the third most frequent component. These non-script symbols include punctuation marks (e.g., '、', '。', parentheses), other pre-installed symbols (e.g., ☆), and emoticons. The proportion of each type of symbol is similar to that which was reported in 2002 by Kimura, and the use of symbols in Keitai-mail with ten-key input specification is a common tendency of Japanese people from a diachronical perspective. To elaborate on the non-script components, Vol. 12, No. 5; 2018 Emoticons account for a large proportion (62%) of the total number of non-script components; this shows that these emoticons have become a fundamental part of Keitai-mail to the extent that their use surpasses that of Katakana, a basic Japanese script.
This section looks at emoticons again, this time focusing on their property of emotional indicator, the primary function of emoticons. Table 5 shows how many of each type of emoticon appear in the Keitai-mail in the data corpus: 114,695 emoticons in 43,296 Keitai-mail. Note. As mentioned in Section 1-4, because of specification matters, Decome on au mobiles cannot be backed up, so the number here is merely an indication.
Each emoticon has two possibilities in terms of its use: replacement of five types of Japanese symbols (i.e., technically, emoticons are used to have interlocutors see these pictures instead of Hiragana/Katakana/Kanji/Romaji/Arabic numerals) or just a simple attachment as a visual icon. In the latter case, emoticons give extra emotional or other information which goes beyond language itself, and the use of emoticons strongly reflects the users' intentions, whether consciously or unconsciously, since they choose to use emoticons as a part of their messages even though emoticons originally do not have a function as language. In other words, emoticons are used as substitutes for body language.
Emoji
Of the three major types of emoticons in Japanese Keitai-mail, Emoji, or pre-installed picture symbols, account for a very large proportion of total emoticon use: more than 80%. Therefore, they are a major source of emotional indicators used in Keitai-mail In addition, Table 6 also shows the Emoji most used by showing the occurrences of each Emoji and its proportion in the total occurrences for each company. For instance, is the fifth most used in Keitai-mail from Docomo phones: it appears 1,728 times, accounting for 4.743% of total Emoji occurrences from Docomo.
Across the three carriers, even though they have different sets of Emoji installed, users employ Emoji in a similar fashion. The top three are Emoji showing a splash of sweat ( ), shining ( ), and a happy face ( ). (Note 4). The first expresses a feeling of panic; the second indicates something good; the last represents the emotion of happiness. After these three, a question mark ( ), double exclamation mark ( ) and a combination of question and exclamation marks ( ) are often used. The frequent use of these emoticons can be attributed to the frequency of these forms of punctuation in general, but an interesting point here is that double exclamation marks are much preferred to a single exclamation mark ( ) when double exclamation marks are available. This is evidence of Emoji's function as an emotional indicator since users choose Emoji to represent their feelings, here how very surprised they are. Other Emoji used frequently (ranking in the top 10) are: music notes ( ), a heart mark ( ), an upward arrow ( ) and other types of happy faces ( ). The Emoji shown above indicate that users use Emoji which (in relative terms) represent some form of happiness or goodness, in addition to punctuation marks. describe positive aspects of feeling. Other types of Emoji found in the ranking are information about a sunny day ( ) and icons of mobile phones ( ) and e-mail ( ). The former comes from a casual conversation and the latter are used to ask someone to call or e-mail them. Therefore, it is natural that people add these Emoji as a part of Keitai-mail texts. The present study goes beyond the ranking of frequently used emoticons by Yasuhara et al. (2009) in that its data show that abstract Emoji are displayed more often than Emoji indicating more concrete meanings. However, both studies show similar sets of emoticon uses on the whole and this is supporting evidence that people use the same set of emoticons in their text composition.
In Table 6 , several types of Emoji which carry different extralinguistic information are shown. At the same time, however, the Emoji frequently used are actually quite limited. The tables shows that the first three exhibit a high proportion, and then the slopes decrease sharply until rank 10; after that the proportion is moderately decreased. This means that there are great differences in the occurrences of each Emoji. In particular, most Emoji are rarely or not used: the right side of Figure 2 shows that Emoji ranked below 50 are very few in number (actually less than 1%) and soon reach almost 0. To sum up, Emoji use has several characteristics:
・Emoji with positive meanings are much more often used than those with negative meanings ・Emoji punctuation marks are also used often ・People use several particular Emoji frequently and many other Emoji do not show much uptake
Kaomoji
There are 5,342 Kaomoji in 605 patterns in the data corpus. Table 7 shows the top 20 Kaomoji: other than the first four, each pattern only occurs less than 2%, with Kaomoji ranked below 18th at less than 1%. In addition, when we look at the Kaomoji ranked 2nd and 3rd, or 5th and 6th, there are only very slight differences between them: the two are the almost same. Therefore, the Kaomoji most often used are very limited in number -small variations with a minor change in pattern.
As with the Emoji tendency shown previously, Kaomoji representing happiness are used very often in Keitai-mail. A particular characteristic here is that users often employ a Kaomoji showing a 'bow' (m(__)m), which accounts for around 20% of Kaomoji use. The reason for the high frequency of occurrence of this one is that bowing is expected when asking for something or showing appreciation, and users express this in their Keitai-mail. At the same time, Emoji do not have an icon which can represent this as effectively as Kaomoji, so the use of this Kaomoji (m(__)m) naturally increases, for cultural and technical reasons.
Another interesting aspect is that one Kaomoji (>_<) is used often, but its interpretation is not straightforward. Some interpret this as a representation of happiness while others see it as a reflection of sadness (crying). Vol. 12, No. 5; 2018 may happen that use of Kaomoji transmits unintended emotional messages, and this can cause confusion when the possible interpretation of a particular Kaomoji is not suitable to the given setting.
Decome
Because the system does not enable users to backup au mobiles' Decome, I will here discuss Decome only briefly. There are 13,972 Decome in the Keitai-mail from Docomo and SoftBank mobile phones. Decome function mainly as a replacement for Emoji: the difference is only between pre-installed or downloaded. Compared to 47,206 occurrences of Emoji in Keitai-mail from Docomo and SoftBank, the number of Decome is approximately 30% of that. Therefore, Decome is still more optional and not as popular as Emoji so far. This can be attributed to the extra burden in using them and to the fact that sufficient Emoji are provided for expressing emotion in general use. In some cases, several of the most frequently used Kanji combine in one word such as 4,208 occurrences of 今日 ('today'), 3,218 occurrences of 明 日 ('tomorrow'), 2,649 occurrences of 連 絡 ('reporting'), and 2,334 Vol. 12, No. 5; 2018 occurrences of 大丈夫 ('OK'). The Kanji in Table 3 can usually be found in Japanese writing used alone (e.g., 3,216 occurrences of 今) or with a certain Hiragana (okurigana: for example, in 4,768 occurrences of 行く /i ku/, く is an okurigana), but some Kanji are found in compound words containing two or more Kanji as shown above. This boosts the number of Kanji appearing, even though some Kanji are not used so often with their original meaning, such as 夫 (ranked 18), of which the original meaning is 'husband' but which today is mainly used as a part of 大丈夫.
In terms of proportion, the top 50 Kanji account for 42.2% of total Kanji use; the top 100 Kanji (the Kanji ranked 100 are 加 (add) and 結 (tie), 718 occurrences each), for 57.8%; and the top 300 Kanji for 81.7% (要 (need) is the 300th Kanji, 208 occurrences). This shows that even though there are over 2,000 Kanji used in the Keitai-mail, only a limited number are used frequently. As for Kanji which are not part of the Revised List, Table 9 shows the top 5 most frequently used non-Jōyō Kanji. 嬉 occurs 416 times in the whole corpus, ranking 170th among all Kanji occurrences. Table 9 shows that 逢 appears only 38 times even though this is the fifth most frequent non-Jōyō Kanji in Keitai-mail, and Kanji outside the Jōyō Kanji list are rarely used. However, 嬉, and even 貰, are often used. They are in the top 25% of high frequency Kanji. Therefore, these Kanji are very common. To sum up, since Kanji can be used both as single moji and in compound with other Kanji, the frequency ranking of each Kanji may not be what one might expect when considering only the meaning of the Kanji when it occurs alone (e.g., 夫, 了). However, almost all Kanji occurrences come from the revised Jōyō Kanji list, and they can certainly be seen frequently in daily communication. At the same time, a few non-Jōyō Kanji like 嬉 occur often in the corpus, and many Jōyō Kanji are used either very rarely or not at all.
Emoji as Replacements
The language of Keitai-mail texts departs from the normal conventions of written Japanese in its use of emoticons for replacement purposes. Emoticons are a major component of Keitai-mail. Some of them are used to decorate texts to add extra visual effect, in most cases an exhibition of writers' state of emotion and/or a reflection of their underlying motivation as to how they would like to treat the atmosphere of exchanges and/or interlocutors. Others are used to replace parts of the text: either they are simply substituted for one of the five basic scripts and pre-installed basic symbols such as punctuation marks, or the meaning of the picture indicates that a symbol such as is a replacement for the whole word 'e-mail'. Both Emoji and Decome can be used for this purpose. This section discusses Emoji since they are pre-installed (i.e., the number is restricted) and therefore will exhibit a certain consistency in their use compared to Decome, which in theory have limitless applications.
There are a total of 7,627 Emoji in the corpus which were used for this purpose of replacement. The replaced Emoji which play an essential part in composition and cannot be omitted to make sense of the texts are counted. For example, where there are two or more Emoji displaying question marks at the end of a sentence, only the first one is counted as an Emoji used as a replacement and the others are treated as just an extra decoration because the meaning of the sentence is clear without them. Table 10 summarises which Emoji were substituted for the five types of script and other pre-installed symbols. Table 10 shows the types of script that tend to be replaced. The first group is question marks (e.g., or ). The second is Arabic numerals: however, this does not mean Emoji for all ten Arabic numerals are used at a similar rate, as the frequency and occurrences are context-dependent. The third is Emoji that are similar in appearance to long vowel symbols: and . The fourth is an OK symbol: , and . Non-complex symbols are mainly replaced by emoticons; this is a major method used to embellish Keitai-mail in a simple way. Other groups of Emoji are replacements made on the basis of their intended meanings. One major group of this type is Emoji relating to Keitai and Keitai-mail communication, such as and . Communication via Keitai (as a telephone) and Keitai-mail is very common and so people use these emoticons as replacements for words which use several moji (e.g., メール [mail] consists of three moji); this is natural in order to increase the effectiveness of input for such a frequent part of communication. Emoji indicating transportation (e.g., or ) and accommodations (e.g., and ) are also used frequently in Keitai-mail. Keitai-mail used as a daily communication device increase the use of these Emoji since they commonly include topics such as commuting and major places of activity. In both cases, Emoji are effectively used in the input method and for purposes of decoration in Keitai-mail, and the proportion of approximately 8% of Keitai-mail which feature Emoji as replacements shows the effectiveness of Emoji application. Table 11 shows that Kanji are not always replaced with yomigana, or pronunciation-based Hiragana; some LP are applied when people use Hiragana as an alternative to Kanji. Several LP patterns were found in the collected Keitai-data.
Firstly, some large Hiragana moji are replaced by small Hiragana moji. The example in Table 11 shows that 了 解 is normally written as りょうかい in yomigana. Some people, however, write it as りょぅかぃ in Keitai-mail, where this version of りょぅかぃ contains two small Hiragana, ぅ and ぃ(りょぅかぃ). The table shows that this kind of replacement occurs in 136 cases. In 237 cases, long-vowel symbols are used in place of a vowel. In this example, う is replaced by the long vowel symbol 'ー'. In another 337 cases, the long vowel is replaced with another syllable: in りょっかい, う is replaced by っ, which is not allowed under orthography rules. Addition and omission of some syllables/components are also seen. りょかい omits the う which should be in the middle, and りょうか～い adds an extra long vowel symbol '～' in the middle. A small number of conversions apply capitalisation of some parts of yomigana writing: りようかい has a capital よ instead of a small ょ. Other than these patterns, 98 cases contain more than two LP in Hiragana formation. The details of each pattern are discussed later in this section. Note. The underlined parts are the places where language plays are applied.
Table 11 also shows that the application of LP is less than 8% in total, so LP are not a major factor in people's use of Hiragana instead of Kanji. At the same time, however, we also see the phenomenon that LP do, even if only slightly, influence the Hiragana used in place of Kanji. The 182 patterns make this rank 2, the second largest group of Hiragana usage with LP (Table 6 .7 shows 本当 is the 1st (320 patterns) and 了解 is the 2nd (182 patterns)).
In general, commonly used words appear on the table with high frequency, and because of this commonality, these Kanji are naturally converted into Hiragana. 
Use of Small Moji
There are 136 examples of small moji use in the Hiragana versions of 44 words which are generally written in Kanji. Table 13 shows the top 10 words which contain small moji as a replacement for large moji. Vol. 12, No. 5; 2018 For example, 行 is written using a small vowel ぃ instead of い. Fourteen examples of 行 are written this way of the total of 24 patterns of Hiragana usage for 行 found in the collected Keitai-mail data. Therefore, ぃ accounts for 58.33% of the pattern of LP applications.
Small moji uses are restricted by the syllables used for yomigana. If yomigana contain syllables which usually cannot be written in small moji, this pattern naturally does not occur. This means that if yomigana contain あ, い, う, え, お, つ, や, ゆ, よ, わ, this pattern is possible. The words shown in Table 6 .8 only show a single pattern of small moji use, but one word elsewhere in the corpus, 可愛, exhibits two patterns of small moji use (かわぃ and かゎぃ) .
Long Vowel Symbols
30 words are written in Hiragana with the replacement of some vowels by long vowel symbols in 237 cases, something not normally done in written Japanese. Table 14 illustrates the words with two or more occurrences of this type of LP. Table 14 suggests that う/u/ is the main moji replaced by long vowel symbols. Note. Rank 10 and upwards have only one pattern and are therefore omitted from the table.
Abbreviation. LP: Language plays

Use of Syllables other than Orthography
337 examples which contain Hiragana conversion with syllable replacement were found for 37 words. Table 15 shows the top 10 most frequent words using this form of LP.
This pattern, in theory, has unlimited application. For example, 頑張 has three types of application patterns: が んぱ is a replacement of the dakuon (syllable with ' " ') with handakuon (syllables with '°'); がむば makes a replacement within the word itself, ん to む; かんば involves replacement of the first syllable, instead of the second syllable like the other two. However, this replacement seems basically to be a phonological contraction, and not too far outside the general rules of Japanese language.
Omission of Elements
There are 490 examples omitting an element in yomigana writing, and this category accounts for the largest numbers of LP. However, only 12 words exhibit this pattern, indicating that this pattern can include certain LP application patterns which frequently occur in this particular category. Table 16 shows the full set of words which exhibit this LP pattern. 本当 and 所 account for a large proportion (89%). These two are ranked in the top 2 places in terms of the number of LP applications in a word. Other than these two, the numbers are small. In this case too, う/u/ is replaced in many words, and in addition to long vowel symbol use, う/u/ can be easily changed or omitted in this type of communication. 
Ya (Wa) ru 10 90.91% 11
Ka wa e (i) Ka way u (i) 6 18.18% 33
Note. The underlining shows the replacement and the syllable in parenthesis following is the orthography. 
Additions in conversion
109 examples for 40 words are categorised in this group. Table 17 shows the top 10 words in which extra syllables/symbols not normally occurring in standard written Japanese were added in Hiragana conversion. The table shows several patterns of addition: extra long vowel symbols (な～に), extra 'っ'(すっご), extra 'ん' (な んに), extra small vowel following on from the preceding syllable (なぁに), and other patterns (りょうのかい). Ultimately, anything can be added to form this pattern; however, added components should not have the ability to change the meaning of the original word, and basically only a small number of extra words are added in the process of conversion to Hiragana. 
Capitalisation
In a few cases, several Hiragana are written in big moji instead of small moji. Table 18 shows four words which exhibit this pattern. Only four small Hiragana っ,ゃ,ゅ,ょ are used in normal Japanese orthography and therefore this category too only appears infrequently compared to other patterns. In addition, a few examples reverse the sequence of yomigana syllables, such as し～め, which is a Hiragana conversion of 飯, read めし/me shi/: the syllables め and し are reversed (and a long vowel symbol is added in the middle). Table 19 illustrates all cases found in the data. In theory, a vast number of patterns is possible if users apply many LP all at once, but the data corpus does not include any such extreme cases: basically, the application of LP is limited. 
Variety of LP Application
There are six basic LP patterns and many patterns of combination. The actual data suggest that each Kanji is converted to Hiragana using one main pattern of LP. Table 20 shows the average proportion of use for each LP. This suggests that for each Kanji only one type of LP tends to be applied, which is why the average proportions are relatively high. For example, Table 21 shows the case of 了解. Here, the conversion exhibits four different LP and combinations of LP, and almost 75% (3/4) of the patterns involve long vowel symbol use. As this example shows, for each Kanji there is a preferred application of LP when converting to Hiragana. 
Kanji replaced by Katakana
In some cases, Kanji which are replaced by Katakana are found in the corpus, and this section discusses this phenomenon in sequence with the previous section. In total, 949 words involving 133 Kanji were converted to Katakana. When compared with Hiragana conversions of Kanji (17,801 words, 749 Kanji), Katakana conversions are much less frequent (5.3%). In terms of the number of how many Kanji are converted, the proportion is smaller than the number of occurrences: the proportion between the number of Kanji converted to Hiragana and those converted to Katakana is approximately 18% (133/749), so that cases where Kanji are converted into Katakana only are quite rare. Table 22 shows Katakana replacements for Kanji. The first illustrates the top 20 Kanji replaced by Katakana; it includes the original Kanji, its yomigana reading, and replacement patterns found in the corpus based on the application of LP as discussed in the section on Hiragana conversions. The second introduces some other Kanji which are not shown in Table 6 .17 where two or more LP patterns have been applied in the conversion.
Modern Applied Science; Vol. 12, No. 5; 2018 ISSN 1913 -1844 E-ISSN 1913 Vol. 12, No. 5; 2018 A striking feature of this table is the 241 occurrences of 本当 /ho n to u/, which ranked in the first place. Instead of the usual yomigana ホントウ, a shortened version, ホント, appears 241 times, which means that in 100% of 本当 conversions to Katakana, reduction LP has been applied. Reducing the yomigana /u/ is also seen in Hiragana conversion (omitting う, 297 in 325 replacements), and this is a strong tendency related to the word 本 当.
Other than this pattern, the LP applications are quite limited. Only 92 other LP patterns are found for 24 Kanji (therefore, only 25 of the 133 Kanji apply LP in Katakana conversions). Glancing at the proportion of LP use in Katakana conversion, we find approximately 35% (333 in 949) of conversions which utilise some kind of LP. However, the ホント pattern accounts for 72% (241/333) of replacement with LP and the proportion of application of LP to other Kanji is less than 13 % (i.e., 92/708), just slightly higher than the proportion for Kanji-Hiragana conversion (where it accounted for less than 8%). Therefore, as with Hiragana, LP do not stimulate a preference for replacing Kanji with Katakana.
One particular LP aspect found only in Kanji-Katakana conversion is the addition of a dot ('・') between yomigana symbols: ヒ・ミ・ツ /hi mi tsu/ and シ・ゴ・ト/shi go to/. The use of extra dots gives a different rhythm to the word, but there are only two cases where this pattern is used.
To consider the conversions from a technical perspective, Katakana conversion requires extra effort. The Keitai input system first displays Hiragana and then converts it to Kanji or Katakana. Current Japanese mobile phones come with an installed conversion prediction system which enables efficient input of Kanji based on information from the dictionary as to how each combination of Hiragana will be converted, as well as on the history of how users have converted it before. However, Katakana conversion is not well catered for in the dictionary in terms of the prediction system. This means that users need to fully input words to convert Katakana, or they need to change the input mode to a 'Katakana input' mode. Therefore, Katakana conversion itself is demanding for the user and will be chosen only when a particular intention is involved.
Discussion
The result shows that overall pictures of components used in Keitai-mail has an affinity of previous studies.
Regarding the functions of Emoji used as replacements, some incorporate a 'body-language' aspect (e.g., Arabic numerals which can be expressed by fingers in face-to-face communication), and others have 'phonological features' (e.g., Emoji seeming like long vowel symbols). As Kimura (2002) suggests, Emoji are recognised mainly as pictures and not as alternatives for words written in script, and this corresponds with these styles. At the same time, however, currently it seems people now use Emoji more actively than in the past as a replacement for words, as shown above. This may be explained by 1) technical growth of extension of Emoji installed in each Keitai, or 2) increasing experiences of Keitai-mail practices which allow people to use and interpret a wider range of Emoji more accurately than in the past.
One great factor to the use of non standard is attributed Conversion and technical demands. The 'extra demand' factor which limits Katakana conversion seems to hold true for Kanji-based conversion as a whole. Table 23 summarises how many Kanji-Hiragana/Katakana conversions appeared in the data corpus. Although LP application in Kanji-Hiragana/Katakana conversions is restricted by yomigana as discussed in the Kanji-Hiragana conversion section, and misinterpretation of the original meaning as a result of LP is avoided, the table shows that compared to Hiragana in yomigana conversion the number of conversions by other methods appears quite small, and the large differences here indicate the influence of the technology, in addition to the Hiragana-Katakana differences discussed in the previous section. Table 23 also shows the tendency of input demand influences. Even though the use of LP is an intentional act which adds extra information, participants also choose a not-too-complicated technique to achieve it. Of the six LP patterns, omission is the most frequent. Since omission can decrease the effort involved in input, users tend to favour this as long as the words with omissions still make sense (e.g., 本当 /hon to u/ vs /hon to/; 所 /to ko ro/ vs /to ko/), and this pattern is sometimes preferred to giving the full yomigana orthography.
Moreover, of the three replacement techniques of half-size symbols, long vowel symbols, and replacements with other symbols, small-moji replacement is applied least. This can be attributed also to the input specification that even though these replacement patterns do not change the total number of symbols in a word (i.e., it has the same number of symbols as in the normal yomigana version), replacement with half-size symbols requires the use of irregular half size-symbols, particularly half-size vowels, which are rarely used in writing Japanese words. This increases the number of key strokes involved in producing them and may not be so popular when applied to inputting Kanji where the prediction conversion system can ease the burden: basically, users can obtain the intended Kanji through minimum Hiragana input. The difference between replacements with half-size symbols and with other symbols is that the latter entails unintentional factors, such as mistyping or pronunciation of dialect and contraction. For example, 言 /i/ is more often pronounced as /yu/ in the western part of Japan, or 暖 /a ta ta/ is frequently pronounced as /atta/ (e.g., あ ったかい /a tta kai/) in natural Japanese. To distinguish whether something has been mistyped or not is not easy but, for instance, when 頑張/ga n ba/ is written as かんば /ka n ba/ as shown in the previous section, this seems to be a simple case of mistaken input since かんば is not generally seen. Therefore, the relatively high frequency of this pattern does not run counter to the tendency of users to avoid too many input demands.
The increase in key strokes required for applications of additional moji uses and combination patterns may limit the use of these techniques to less than the LP applications shown earlier because these patterns increase the number of key strokes compared with the key stroke input for yomigana.
Conclusion
This study analyzed languages uses in Japanese Keitai including non-standard uses of language, and show that Keitai-mail is short: the average length is 40 letters. The average number of genres contained in each mail is 2.4. The data show that Keitai-mail is longer texts than the very truncated messages which occur in the totally seamless text communication of Internet chat.
Most of Keitai-mail are of course are within the standard rules of Japanese language, but the five types of scripts and picture based symbols are uniquely used beyond the rule. For example, Emoji play an important role in providing extra-textual meaning which increases effectiveness of communication and mutual intelligibility.
In addition, conversions from Kanji involve many factors: the frequency of the words themselves, yomigana and the restrictions it places on LP applications, relationship between the original words and their LP-applied patterns, naturalness as Japanese language itself, and technical reasons, but the result seems to be influenced most by word frequency itself and by specification matters which unconsciously limit the users' creativity.
LP are applied in a limited manner with a certain level of systematicity in order not to interfere with communication with interlocutors. In other words, people create Keitai-mail in such a way as not to violate the interlocutor's expectation of messages (which should follow the rule of adjacency pairs) in order to maintain mutual intelligibility.
The highlighted contribution of this study is its holistic re-examination, through investigation of an extremely large Keitai-mail data corpus, of phenomena which have been separately reported in smaller studies over the last two decades. As Crystal (2008) notes, obtaining raw data is always a challenging task for researchers, particularly the data of text-based message exchanges which include a great deal of personal information. From one perspective, this limitation can stimulate researchers to devise methodologies; effective proposed methods to overcome limitations enable them to develop innovative means of gaining meaningful results from the available sources. Despite the difficulty of data collection, thanks to all participants, this study was able to analyze the nature of Keitai-mail using a great number of raw data sets, and the results and discussions in this study both give critical evidence to support phenomena previously found in smaller studies and also offer further insights into Keitai-mail practice in a more systematic manner. Also, this study indicates the effectiveness of alternative methodologies devised in previous studies by comparing how their results correspond with the result obtained from its raw data.
